US009161102B2

a2 United States Patent

Millstein et al.

US 9,161,102 B2
Oct. 13, 2015

(10) Patent No.:
(45) Date of Patent:

(54) METER DEVICE WITH SUPPORTING IPC ..o GO1D 4/002,4/004, 4/00, 4/006, 4/02,
COMMUNICATIONS GO01D 7/00, 21/00
See application file for complete search history.
(75) Inventors: Donald P. Millstein, Moorestown, NJ
Eggg, Kantol Khek, Moorestown, NJ (56) References Cited
U.S. PATENT DOCUMENTS
(73) Assignee: Honeywell International Inc.,
Morristown’ NJ ([JS) 5,572,438 A 11/1996 Ehlers et al.
5,923,269 A 7/1999 Shuey et al.
o : : B . 6,528,957 Bl 3/2003 Luchaco
( * ) NOtlce' SubJeCt. to any dlSCIalmer{ the term Ofthls 6,937,003 Bz 3k 8/2005 Bowman et al' """"" 324/117 R
patent is extended or adjusted under 35 7548833 B2 6/2009 Ahmed
U.S.C. 154(b) by 1298 days. 7,610,910 B2 11/2009 Ahmed
7,758,368 B2 7/2010 Schelonka et al.
(21) Appl. No.: 13/013,471 (Continued)
(22) Filed: Jan. 25, 2011 OTHER PUBLICATIONS
(65) Prior Publication Data Sames, “Evaluation Board for the SA9904B Energy Metering IC,” 22
, Mar. 6, 2005.
US2011/0181438 A1 Jul. 28,2011 pages, Aat .
(Continued)
Related U.S. Application Data
(60) Provisional application No. 61/297,993, filed on Jan. Primary Examiner — George Bugg
25, 2010. Assistant Examiner — Munear Akki
(74) Attorney, Agent, or Firm — Seager Tufte & Wickhem
(51) Imt.ClL LLP
GO8C 15/06 (2006.01)
GO8C 19/06 (2006.01) (57) ABSTRACT
HO02B 1/00 (2006.01)
GOIR 21/00 (2006.01) A meter device having supporting communications. The
GOIR 31/00 (2006.01) meter device may monitor a plurality of determinants. The
GOIR 31/34 (2006.01) determinants may be stored and displayed at the meter device.
H04Q 9/00 (2006.01) The meter device may support various communication pro-
(52) U.S.CL tocols, such as dual communication protocols for simulta-
CPC oo H04Q 9/00 (2013.01); HO4Q 2209/30 neous transmission via RS-485 and the Ethernet. The meter
(2013.01); HO4Q 2209/60 (2013.01) device may have a housing with a pair or more of communi-
(58) Field of Classification Search cation ports. The device may have a data bus connector. The
CPC ... GO1D 4/002: GO1D 4/004: GO1D 4/00: device may have a communication bus that can connect
GO1D 4/006: GOli) 4/02: GOlD’ 7/00: GOlD’ directly to a Java application control engine. Also, the device
’ ’ ’ 21/00 may have a din rail housing.
USPC ........... 340/870.02, 870.05; 361/668; 702/62;

324/508, 771

19 Claims, 7 Drawing Sheets

/-10




US 9,161,102 B2
Page 2

(56)

References Cited

U.S. PATENT DOCUMENTS

8,587,949 B2 *
2008/0074284 Al*
2008/0158008 Al*
2010/0106543 Al*
2010/0164749 Al*
2010/0179777 Al*

11/2013
3/2008
7/2008
4/2010
7/2010
7/2010

Banhegyesi et al. .......... 361/736
Edwards et al. .. 340/870.02
Kagan et al. . .. 340/870.05
Marti oo 705/7
Hope et al. 340/870.02
Kaganetal. .....cccc..... 702/62

2010/0238293 Al* 9/2010 Baronasetal. ... 348/160
2012/0105249 Al* 5/2012 Bauerfeld et al. . 340/870.02
2014/0025321 Al* 12014 Spanier .................. 702/62

OTHER PUBLICATIONS

Sames, “Three Phase Power/Energy IC with SPI Interface,” 12 pages,
Apr. 7, 2003.

* cited by examiner



US 9,161,102 B2

Sheet 1 of 7

Oct. 13, 2015

U.S. Patent

[ H4NDHI




US 9,161,102 B2

Sheet 2 of 7

Oct. 13, 2015

U.S. Patent

¢ JdNoI1d

dI °PNOVd d.L SSjromuo]
dI/dDL SiqpoiN dL SYI0MUOT
L-7Zd d.1, syI0oMUOT

L-Zd dL/SINIPNDVH

dI/dD.L SNqPOA N1y suqpoiN
L-Zd LY SnqpoN

dI I°NDVd L-ZH
dl/dD.L ShqpOoN L-ZHA
L-Zd LZd

9¢

7 HO{J 19UIYI "

XTHLVW NOILYNIIWOD ¥dLHW TODO0LOHd TV¥Nd

oA SR <
G¢




U.S. Patent Oct. 13, 2015 Sheet 3 of 7 US 9,161,102 B2

F———27

Connector
]
o

Niagara Ax
Data-Bus

@) - g @)
" pile MMALIN B M.,

* ©
e N~ Yo
> ettt N B
EiEATE S il
— = /b~ S
s2\[l4 305 =l T Y :
< 83 = = ég / sjroe -
ks ﬁr | - / &/ {E. ~ g
\ Ly > am 55 / e 7\.3-3
o 50 s .H L STITRN R
g2 =~ " 251 Chaxl 3| & 2
| HE o R | e )
B, P e T e T [y
MFEE K hiis
R S GHHHHINAL WILY B
2 — £ = ——— ° =
‘é_@ _ S % WAL 1 a li i]. =
. =t Pl O ale =
R | ™2 5 g n
x WO et atuin = W T n 1] .
w A = [ 1 ]| -—
AU el 7281 |5,
ig Da Dn == . ™~ \o‘;é
B i e A N

Y

36

?.jn[:] CE

SR SR
® D |y
:CLjJ

Power Supply
Circuitry

_

35

o[ loe{ Jee{ lo .




US 9,161,102 B2

Sheet 4 of 7

Oct. 13, 2015

U.S. Patent

5]

ﬁ epF F40DIA
A T Z ndu) Aepxny asind| |580LY £y
A A L ndu) Aexny 8s5ind| |£80LY v
180y 34
6.0Lp oy
20ly BE
A T A o oseyd ‘sfue eseyd| o [a17) aaubeq| |5L0L¥ 8¢
A A g oseud ‘3|1BuE @selg o ae sabaq| [cL0lF L€
A A v oseud ‘sibue sseyd| o YO saibagl [L10LY 9€
A A V-0 oseyd "sul 6} Ul ‘eBelloA] o 2@ T-SUOA| 69017 gg
A A o-g eseyd sulj oy 201) ‘ebeyda] o a2 I-SUOA | |L901F re
A 1 A 8-y aseyd ‘sul o1 au|| 'sbejjos o e 1-SUCA| [S80Ly £e
A A N-T eseyd ‘lennau ol aul ebejoa| o po]7%] N-SHOA| |€90LY 43
A A N-3 eseyd ‘jeinau 0y suy ebejoa Y] a N-SHOA| |LO0LY 33
A A N-% @seld ‘jennsu oy Ul ‘sBejo o k%] N-SHOA| |6S0LY 0
A A oaseyd wang| o [87%] sdww| [i50Lt 62
A A g eseyd wusnunot o El%] sdy| [s50Lp gc
X x v eseyd Wuenno} o 7%) sdwy| [¢goiv LT
A A 0 aseyd J0J0B) 189m0 4 o o0 d4d %| |LZ0L¥ 9z
A A g eseyd Jo108) 1amod o 2% d4d %| |BROLF T4
X X v eseud “iope) lamod| o 77 3d %| [£p0Ly vz |
~ A o sseqd lemod jueieddy| o BY%] vAd| sroLy €€
A A g sseyd Jemodusieddy] o ag vl ev0LE [44
A X v eseyd Jemod jusaeddy| o A2 vAA| [LYOLY Lz
[ X X 5 aseyd Jemod eanoeey| o [a)%] wvAd| (esaly [\
A A g eseud Jemod sandeay| o as uyni| [Le0Ly 61
A A 7 oseyd Jamod sanoeey| o v HvAd| [5E0LF Bi
A A D eseqd temod |eayg| o [ol%] MH| [EE0LY JAS
A A g aseyd '1amod |eay o a0 Al |LEOLY 9l
A A v aseyd lamod jeay o v M| |82OLT Gl
X X sibue 65BUg| o v saibaq]| |/z0iv Pi
A A Aouenbaild| ¥ v ZH| |Se0lv £l
A A eul[-aul| abeloA o v T-SUOAL |E20LY 43
A A jennsu-au) 262110 o v N-SHOA| [LZDLY L
X A ~ abelsAB UelNy| o 2 sduly| [6L0LY 0L
| A A |2}0} JUBLIND Y] 1 ‘sdwy| [Z101¥ ! [}
A A Jowey emed| o 1 %| |SL0LT T 8
A A 19mod Juateddy o 1 wAA| jeloLy 2
A A 1amod saloesy o L gSvad| | LLoLY 2
A A 1aMod ead| o L M| [600LY S
A A pan@oal ABlaus aanoeay| awve AN J8l-1 Udvad| [L00LY < |2000¥% |4
A X pelaAlep Abiaua daandeed | Avd | AN | I1BP-1 qavAl| [Go0Ly Z |sooor €
A A panesas Abweul| amve AN FETSI ymi| [E00Ly Z |E000V 4
| A A “palaAlep AB1eud| awvd | AN 150-1 s [LooLy Z [1000v !
D00S10 000€772 NOILJIY2S34a| JO WaW | ' OO WOn AVOTld | M [U393LNI
SSVYI1O-A
S[X"90 L-dewnuiod-SNgROLU-UDWIS\[BOXNSIUSLUND0P AWY'S LZiv0|l 90'L dep o4 snqpoy uoW-3




US 9,161,102 B2

Sheet S of 7

Oct. 13, 2015

U.S. Patent

qfF TdNOId

PBIEDID 8Q D) 284/19Pp UHVAN PUE 291/18P UAAY 10§ JBRIO Ul PESO|2 Q ISNW 91 8 6T jadwinr (@joN
(£00L¥ ‘GOOLY ‘SO0 L ¥ JOp ALB|ILUIS) D000 ©1 189S BIER Uim LOOLE 12 uod 9|0uIs 185 A /UANT 118w o|Buls Jes|d o,
(oM Jo ABP=AA) AAAA AAWIN MOSS WIANHH ©) 195 21Ep UM siutod {7 10} GZO9t 1€ Stulod sjdi|nw 39S “ewy/alep 185 o,

(1¥Z 01 L "6°9) 7] 991A9P MaU 0} 189S BIEP UM 5409 1B uied aiffuls 185 “(1| @91nap abueys o] 810N
¥ sbeid 0000 0000 0000 G000 0000 0000 CO00D 0000| 8 JAS=1 14
£ sBeld 0000 0000 QD00 G000 0000 0000 0000 Q0GA| 8 BTGV
21 sbeld a1£0 £190 0000 G000 0000 0G0 0000 0000 8 L2Gar
L7 sbeld 0000 0000 D0L0 0000 0000 00G0 LOLD 0000| 8 cLGor
My 1d 1D Zelnwj4d s10/AWAIOA Bl asind ZRLNS Ol 1818l 0000 0000 0ZE0 0001 1ESE €040 LO00 LOLO| 8 G909
M 180 'SUOZall TUAS USSP UM ISR TIUL TUIBp Il ITOjul 18pIoday 0000 0DOD 0000 0000 0OJD 0000 000 C6S0| 8 LS00
M “Uslaguinu [eles ‘dmyooH "Q) “A2q 00LL 0Z00 L1LE0 0000 0000 0000 0000 L¥O0| 8 67097
M/d | Jaquinu Q| adiaeq "uonedo; 'dnois Q0L Ll 0200 L1L€0 0000 000 0000 OGO LO00| 8 L0ov
M/H (S1BLWIO) 81NN, JBLI0 1O, PBAISSSI SI 1S3l 'SRIA]Q /) swielep NdD 0000 0000 0000 0000 00E0 ALCS0 £0SY 95EL| 8 £E0OV
M/AH PUELLILUOD 1520pE0I] 1d2I0E ||Im "SWiyelep DL 0000 0000 0000 0000 00E0 €190 C0SF 998 L] 8 G209t
M 2uWIyBIED UM 80IA8p BZI|EBIul 0000 0000 0000 0000 D0E0 €120 €05 95EL| 8 21097
e 1819y ABueu3 uow g ‘uonduassp 23IAa(] 0000 0000 ¢/69 ¥259 AP0C 6449 /59 J95¥| 8 60097
<! NOWIT Sun/B1ER JBA U8/ DS Wd (UOISISA alemilLity 0z0Z 33y Avsy 0080 LZP0 80L0 gvZe Avas) 8 00OV
[ NOILJINOs3aa | 1 (3TdWVS) viva M | FFINd  [W3aLI
av




US 9,161,102 B2

Sheet 6 of 7

Oct. 13, 2015

U.S. Patent

as4d

SO
HOS
oa

€

§ HINDIJA

Z0SO  10SO 43HA
A - Mr L #910-4Q
0S80 434 ._MI.D
JOVLION
1«
OELE <
< SNIVIN Ay Ll
JOVLIOA
< JOVLION <
SN
IS
4——| 3ALOovay ]
<« oav
LINIHHND
-
-+ JAILOY <
i 1 It
L L
SSA aan

aNo

EdAlI
CdA
LA

ENil

£dll
NIl
Zdll
NIl

Ldlii



US 9,161,102 B2

Sheet 7 of 7

Oct. 13, 2015

U.S. Patent

9 FENDIA

0s

AELINDIIS

JHIIVTId

¥ YOSSIADOUd

A¥IdS8Id

/.ll\

15

(3) L0dNI E57104d S)¥ALSINIY ¥Ivd

~—5 95

HOLOINNOD

WHAONW

SNOTILDANNOD 2
NOILLYINIWAYLSNI
SNOIANYTTIISIA

[§=BR: ichRcig|

(s) 104100
as1nd

19

c9

(S)YOLIENNOD

— 8§ g¢

69

S0d ¥I%¥d
JOLVIIANI
JOILSONDVIA
JOSNAS LNAEAND
¥s
(S) 4OSNES
LNITIND
£S5
{5} 1804
NOILYZINOWWQOD
4




US 9,161,102 B2

1
METER DEVICE WITH SUPPORTING
COMMUNICATIONS

This application claims the benefit of U.S. Provisional
Patent Application 61/297,993, filed Jan. 25, 2010. U.S. Pro-
visional Patent Application 61/297,993, filed Jan. 25, 2010, is
hereby incorporated by reference.

BACKGROUND

The present disclosure pertains to meter devices and par-
ticularly to meter devices having supporting communica-
tions. More particularly, the disclosure pertains to metering
devices which may be used in energy-related systems.

SUMMARY

The present disclosure reveals a meter device having sup-
porting communications. The meter device may monitor a
plurality of determinants. The determinants may be stored
and displayed at the meter device. The meter device may
support various communication protocols, such as dual com-
munication protocols for simultaneous transmission via
RS-485 and the Ethernet. The meter device may have a hous-
ing with a one or more of communication ports. The device
may have a data bus connector and a communication bus that
can connect directly to a Java application control engine.
Also, the device may have a din rail housing.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a diagram of the meter device supporting com-
munications;

FIG. 2 is a diagram showing an example dual protocol
meter combination matrix;

FIG. 3 is a diagram of an example board layout for the
meter device;

FIGS. 4a and 4b are diagrams of an example point map;

FIG. 5 is a diagram of an example meter chip; and

FIG. 6 is a diagram of a meter device and components.

DESCRIPTION

The present device may be applicable to energy manage-
ment and a building automation system (BAS) having a local
area network or home automation data bus such as a CEBus
(i.e., consumer electronics bus). The device may be appli-
cable to various demand response energy related systems.
The device may be a sub-meter.

Each load of a system may be connected to a bus via a
control module which may contain a circuit breaker to dis-
connect the load from the mains upon command or upon
occurrence of a power outage. The present device may be a
meter supporting at least one communication protocol for
metering determinants and providing communication of the
data.

FIG. 1 is a diagram of an illustrative example of a meter
device 10 having supporting communications. An instance
may be a 3-phase kWh meter with serial communications. It
could be of another number of phases and/or have non-serial
communications. The meter may be used on configurations,
for example, such as 3-phase, 4-wire and 2-phase, 3-wire
types. The meter may be used on other configurations. The
meter device 10 may be for 120/208-240 volts and have
current ranges from less than 100 amperes to more than 3200
amperes.
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2

A meter module 12 may monitor various determinants.
Meter module 12 may monitor up to a predetermined number
of determinants. For instance, 38 determinants may be moni-
tored in one version of module 12. FIGS. 4a and 45 show an
example Modbus point map 45 and 46 for such determinants.
Example determinants, which may be shown on display 14,
can incorporate kWh, kW, power factor per phase, amps per
phase, volts per phase, real time load ink W, kW demand (with
peak date and time), meter date/time, and so forth. There may
also be an on-board set-up for an IP address. Display 14 may
be provided on a housing 15 to show information directed to
the various determinants. Display 14 may have a 4-line, 20
character screen. The display may instead have other styles of
screens. The screen may have LCD, LED, plasma or other
kinds of display elements.

Line voltage terminal 22 and current sensor terminal 23
may provide input to meter module 12. Current sensor termi-
nal 23 may be used for receiving data or information from
current sensors positioned at a remote distance from meter
module 12. Connections from the current sensors may be by
wire, internet and/or be wireless. For example, 0-2 volt output
split-core sensors may be used at sensing locations up to 2000
feet from device 10 without power interruption. Solid-core
sensors may be available for meters to measure various mag-
nitudes of current. There may be a current sensor installation
diagnostic indicator. Meter device 10 may, as needed, provide
revenue grade metering accuracy. The device may be certifi-
able to ANSI C12.1 and C12.16 electronic meter national
accuracy standards (e.g., +/-1% from 1%-100% of the rated
load).

Meter module 12 may determine and store information
directed to the determinants in data registers using a micro-
controller 30 and a meter chip 31 situated on a circuit board 41
of device 10, as shown in FIG. 3. Meter chip 31 may for
example be a Sames™ 9904 of which a block diagram is
shown in FIG. 5. A chip from another manufacturer may
instead be incorporated as a meter chip 31. Non-volatile
memory may be present on the board. Also shown on board 41
are an RS-485 terminal 25 along with RS-485 circuitry 32 and
an Ethernet port 26 along with Ethernet circuitry 33. There
may also or instead be an RS-232 terminal and circuitry.
There may be a Niagara AX data bus connector 27 and a
telephone modem card connector 37 on the board. An expan-
sion header 34 for one or more pulse outputs may be on
component board 36. There may be a terminal block for a
fixed-value pulse output. There may be a pulse input card for
one or more meters, of a group consisting of electric, gas,
water, BTU and gas meters, and so forth. The meters may be
remote relative to the device 10. Power supply circuitry 35
may also be on the board. Board 41 may have lateral dimen-
sions of about 374 inches by 6 inches, although the board may
have other dimensions.

In FIG. 1, a communication module 20 may be incorpo-
rated in device 10 for supporting communications between
device 10 and other systems or devices. Communication
module 20 may have, for example, a dual communication
protocol for simultaneous transmission of data, such as over
RS-232/RS-485 and Ethernet. Device 10 may have various
communication options built-in. The options may be for use
with an E-Mon™ energy mechanism. The communication
options or those already built into the device 10 may incor-
porate a telephone modem, Modbus RTU, Modbus TCP/IP,
BACNet MS/TP, BACNet IP and Lonworks TP (twisted pair)
circuitry, and so forth.

Communication module 20 may support a plurality of
communication protocols such as an EZ-7 protocol relative to
E-Mon, Modbus, BACnet, LonWorks and telephone modem
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protocols. Suitable registers may incorporate Modbus data
registers. Communication module 20 may have two ports, for
example, such as the RS-485 port 25 and the Ethernet port 26
to provide dual protocol configurations which can be used in,
for instance, building automation systems. Example configu-
rations of ports 25 and 26 are shown in a table 42 of FIG. 2.
Meter device 10 may support dual or more communication
transmissions and/or receptions of data via RS-232/RS-485
and the Ethernet. These transmissions may be synchronous.
The table may be a dual protocol meter combination matrix.
The matrix may show combinations of protocols between
ports 25 and 26, respectively, which may include EZ-7 and
EZ-7,EZ-7 and Modbus TCP/IP, EZ-7 and BACNet IP, Mod-
bus RTU and EZ-7, Modbus RTU and Modbus TCP/IP, BAC-
Net MS/TP and EZ-7, Lonworks TP and EZ-7, Lonworks TP
and Modbus TCP/IP, and Lonworks TP and BACNet IP. One
or more communication ports of device 10 may be for various
internet, wire and/or wireless connections.

RS-485 circuitry 32 may receive and send information via
RS-485 port 25, as shown in FIG. 3. Ethernet circuitry 33 may
receive and send information via an Ethernet port 26. Expan-
sion header 34 may be used for two or so pulse outputs. For
instance, two pulse outputs may be used for two meter mea-
surements of, for example, electric, gas, fuel oil, water, BTUs,
and the like. Power supply circuitry 35 may be incorporated
for powering circuit board 36. The telephone modem card
connector 37 may be included on circuit board 36.

Relative to FIG. 1, device 10 may include a data bus con-
nector 27 for interfacing to remote systems for control and
access to remote systems such as over the Internet. For
example, data bus connector 27 may be a Niagara Ax data-bus
connector for interfacing to a Java application control engine
(JACE), such as a JACE 200 available through Tridium, Inc.
For example, the connection or interface may be virtually
direct to the engine.

The example point map, having portions 45 and 46 for 38
or so Modbus data registers and for data examples, respec-
tively, is shown in FIGS. 4a and 4. Portion 45 shows a list for
38 electric power related parameters. The point map could
also be for other kinds of energy related parameters. Some
examples of the parameters of point map 45 may be energy
delivered, energy received, reactive energy delivered, reac-
tive energy received, real power, reactive power, apparent
power, power factor, current total, current average, voltage
line-neutral, voltage line-line, frequency, phase angle, real
power-phase A, real power phase B, real power-phase C,
reactive power-phase A, reactive power-phase B, reactive
power-phase C, apparent power-phase A, apparent power-
phase B, apparent power-phase C, power factor-phase A,
power factor-phase B, power factor-phase C, current-phase
A, current-phase B, current-phase C, voltage, voltage-line to
neutral-phase A-N, voltage-line to neutral-phase B-N, volt-
age-line to neutral-phase C-N, voltage-line to line-phase A-B,
voltage-line to line-phase B-C, voltage-line to line-phase
C-A, phase angle-phase A, phase angle-phase B, and/or phase
angle-phase C. There may be additional parameters. Also,
portion 45 of the map may have one or more auxiliary inputs
of the pulse type.

Portion 46 in FIG. 45 of the point map shows a partial
listing of data samples and corresponding descriptions of
items relative to device 10.

Housing 15 in FIG. 1 of device 10 may be formed, for
example, of a non-metallic material. Example dimensions for
a housing 15 may be 7"Wx5.5"Hx2.5"D. Housing 15 may
have a din rail hookup mechanism or screw mount chassis for
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mounting it to a din rail or other holding mechanism, which in
turn may be attached to some supporting wall or other struc-
ture.

One or more examples of a din (or DIN) rail mounting may
be described in U.S. patent application Ser. No. 11/754,770,
filed May 29, 2007, issued as U.S. Pat. No. 7,758,368 on Jul.
20, 2010, and entitled “DIN Rail Mount”. U.S. patent appli-
cation Ser. No. 11/754,770, filed May 29, 2007, issued as U.S.
Pat. No. 7,758,368 on Jul. 20, 2010, and entitled “DIN Rail
Mount”, is hereby incorporated by reference.

FIG. 6 is a diagram of the meter device along with many
components. The terminology in symbols 50-61 may indicate
illustrative example components described herein and/or
other similar components. One or more communication ports
52, one or more current sensors 53, a current sensor diagnos-
tic indicator 54, one or more data bus connectors 55, one or
more data registers 56, one or more pulse inputs 57, a modem
connector 58, miscellaneous instrumentation and connec-
tions 59, one or more meters 60, and/or one or more pulse
outputs 61 may be connected to a processor and related cir-
cuitry 50. A display 51 may be connected to the processor and
related circuitry 50. Other components may be connected to
the processor and related circuitry 50 and/or display 51. One
or more of the components shown and/or not shown in one or
more of the Figures in the present disclosure may be incor-
porated with the device in FIG. 6.

In the present specification, some of the matter may be ofa
hypothetical or prophetic nature although stated in another
manner or tense.

Although the present system and/or approach has been
described with respect to at least one illustrative example,
many variations and modifications will become apparent to
those skilled in the art upon reading the specification. It is
therefore the intention that the appended claims be inter-
preted as broadly as possible in view of the prior art to include
all such variations and modifications.

What is claimed is:

1. A meter device having communications, comprising:

a processor;

a display connected to the processor;

a plurality of data registers connected to the processor;

one or more remote current sensors connected to the pro-
cessor;

a data bus connector, connected to the processor, for inter-
facing with a Java control application engine JACE;

a communication module, wherein the communication
module supports one or more protocols selected from a
plurality of communication protocols comprising EZ-7,
E-Mon, Modbus, BACnet, and LonWorks protocols
dual communication protocol ports, connected to the
processor, for simultaneous transmission via RS-232/
RS-485 and an Ethernet;

an enclosure for containing the processor and display; and

wherein the enclosure incorporates a din rail mounting.

2. The device of claim 1, further comprising an input for
one or more meters that measure amounts of usage of elec-
tricity, gas, fuel oil, water, and/or BTUs.

3. The device of claim 1, wherein the display provides
readings from measurements of kilowatt hours, power factor
per phase, amperes per phase, kilowatt demand, real-time
load in kilowatts, and/or volts per phase.

4. The device of claim 1, further comprising a telephone
modem connected to the processor.

5. A meter for measuring electrical parameters, compris-
ing:

a processor;

a display connected to the processor;
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one or more registers connected to the processor;

one or more current sensors connected to the processor;

a communication module, wherein the communication
module supports one or more protocols selected from a
plurality of communication protocols comprising EZ-7,
E-Mon, Modbus, BACnet, and LonWorks protocols;

dual communication protocol ports connected to the pro-
cessor for simultaneous transmission of data in two or
more protocols; and

a data bus connected to the processor for an interface with
an Java application control engine JACE.

6. The meter of claim 5, further comprising:

an enclosure for at least the processor and the display; and

the enclosure comprises a din rail mounting mechanism.

7. The meter of claim 6, wherein the enclosure comprises a
non-metallic chassis.

8. The meter of claim 5, further comprising:

a block for a pulse output; and

a pulse input terminal for one or more external meters.

9. The meter of claim 8, wherein the one or more meters are
for measuring amounts of electricity, gas, water, fuel oil,
and/or BTUs.

10. The meter of claim 5, wherein the one or more com-
munication ports are for various internet, wire and/or wireless
connections.

11. The meter of claim 5, wherein the data bus is a Niaga-
ra®™ data bus for interfacing with a Java application control
engine.

12. The meter of claim 5, wherein the two or more proto-
cols are handled by an RS-232/RS-485 port and an Ethernet
port.

13. The meter of claim 5, wherein the display provides
readings of kilowatt hours, power factor per phase, amperes
per phase, kilowatt demand, real time load in kilowatts, volts
per phase, IP address, and/or meter date and time.

14. The meter of claim 5, wherein the meter may be used
with a three-phase, four-wire electric power configuration
and/or a two phase, three-wire electric power configuration.

15. A meter for measuring utility usages, comprising:

a processor;

one or more sensors, for detecting utility usages, connected
to the processor;
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a communication module, wherein the communication
module supports one or more protocols selected from a
plurality of communication protocols comprising EZ-7,
E-Mon, Modbus, BACnet, and LonWorks protocols;

dual communication ports for transmitting and/or receiv-
ing simultaneous communications in tWo or more pro-
tocols;

a data bus connector for a Java application control engine
JACE;

an input, for one or more meters, connected to the proces-
sor; and

a display connected to the processor.

16. The meter of claim 15, further comprising wherein the
one or more meters are for measuring usage of one or more
items from a group consisting of electricity, gas, water, BTUs,
and fuel oil.

17. The meter of claim 15, wherein at least one of the one
or more sensors is a remote device having a wireless connec-
tion to the processor.

18. The meter of claim 15, further comprising:

a sensor diagnostic indicator; and

wherein at least one of the one or more sensors measures
electrical parameters.

19. The meter of claim 18, further comprising one or more
data registers for one or more electrical parameters selected
from a group consisting of energy delivered, energy received,
reactive energy delivered, reactive energy received, real
power, reactive power, apparent power, power factor, current
total, current average, voltage line-neutral, voltage line-line,
frequency, phase angle, real power-phase A, real power phase
B, real power-phase C, reactive power-phase A, reactive
power-phase B, reactive power-phase C, apparent power-
phase A, apparent power-phase B, apparent power-phase C,
power factor-phase A, power factor-phase B, power factor-
phase C, current-phase A, current-phase B, current-phase C,
voltage, voltage-line to neutral-phase A-N, voltage-line to
neutral-phase B-N, voltage-line to neutral-phase C-N, volt-
age-line to line-phase A-B, voltage-line to line-phase B-C,
voltage-line to line-phase C-A, phase angle-phase A, phase
angle-phase B, and/or phase angle-phase C.
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